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(54) Synchronisation of a RF receiver using chirp signals with a passive correlator 



(57) In OFDM systems cliirp signals that have a 
very good auto-correiation characteristic are generated 
using the OFDM modulator. The receiver according to 
the present invention includes a SAW chirp filter circuit 
(16) that performs an correlation with an incoming chirp 
signal with the help of an appropriate matched filter, 
such as a surfece acoustic wave filter. Therefore, the 
carrier frequency can be adjusted with low hardware 
complexity. Furtheron, also the symbol timing of the 



OFDM demodulator (14) can be controlled by the SAW 
chirp filter circuit (16) in an easy manner and therefore 
low power consumption of the whole receiver can be 
assured, since at least the digital stage is not needed 
during the detection of the synchronization signal and 
can therefore be set into a sleeping mode until an 
appropriate synchronization signal is detected. 
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Description 

[0001] The present invention relates to a method to 
synchronize a RF receiver to a RF signal generated by 
a RF transmitter, to a method to decrease the power 5 
consumption of such a receiver and to a method to per- 
form the symbol timing of an OFDM receiver, in particu- 
lar to perform these methods when a chirp signal is 
used as synchronization burst signal. Furtheron, the 
invention concerns a RF receiver capable to perform the io 
inventive methods. 

[0002] State of the art OFDM receivers perform a 
frame synchronization using pseudo noise sequences 
or two identical OFDM symbols. In case pseudonoise 
sequences are used, the frame synchronization Is per- is 
formed by transmission of a pseudo noise sequence at 
the beginning of each frame. The pseudo noise code is 
generated using shift registers and a subsequent spec- 
trum shaping is performed using a FIR filter, e. g. a root- 
cosine filter. The transmission modes, either pseudo 20 
noise sequence transmission or data transmission, are 
selected by a mode selector switch. In the receiver, the 
transmitted pseudo noise sequence is correlated using 
digital signal processing to perform the frame synchro- 
nization. 25 
[0003] This synchronization using pseudo noise 
sequences and related techniques lead to more hard- 
ware and higher power consumption, since an addi- 
tional signal source in the transmitter and a pseudo 
noise generator, a FIR filter and a transmission mode 30 
selector in the receiver are necessary. Also, the digital 
signal processing of the complete received signal 
stream to detect the pseudo noise code leads to high 
power consumption. 

[0004] In case two identical OFDM symbols are 35 
used for synchronization, two succeeding identical 
OFDM signals are generated and transmitted. The 
received signal stream is correlated due to delaying the 
first symbol and subsequent multiplying it with the sec- 
ond symbol (sample by sample). The symbol time syn- 40 
chronization is achieved by detecting a correlation peak. 
Applying this technique, analogue devices for delaying 
and multiplying are necessary. 

[0005] This synchronization using two identical 
OFDM symbols and related techniques leads to lower 45 
transmission rates, since the transmission of two sym- 
bols brings more overhead (compared to pseudo noise 
sequences). Furthermore, an extensive analogue signal 
processing device comprising delay lines, multipliers 
etc. is necessary and a reliable reception of both identi- so 
cal OFDM signals is needed. 

[0006] The WO 96/19056 describes a method at 
OFDM reception for correction of frequency, time win- 
dow, sampling clock, and slow phase variation by 
arranging at least one up-chirp and one down-chirp in 55 
respective frames of an OFDM signal. The correction of 
the frequency is made based on an analysis of the up- 
end down-chirps. This analysis is performed in the 



baseband stage after down-conversion and A/D 
processing. Therefore, in order to detect a position of 
the chirp signal, a set of digital correlators is used. 
[0007] The WO 96/02990 discloses a method and 
device for synchronization of transmitter and receiver In 
a digital system. Like in the WO 96/19056 described 
above, this document describes a pre-FFT-synchroniza- 
tion in an OFDM system on the received signal before 
conversion from the time domain to the frequency 
domain. It is described that one or more synchroniza- 
tion frames contain a chirp signal and that the chirp sig- 
nals in adjacent frames have their frequencies changing 
in opposite senses. Like in the WO 96/19056 a bit pat- 
tern is stored in the receiver which corresponds to the 
recorded chirp signal, e. g. the chirp signal after it has 
been digitally processed by the receiver, and the 
received signal is compared with the stored bit pattern 
after digital processing. 

[0008] In comparison to the synchronization using 
pseudo noise sequences no pseudo noise generator, 
FiR filter and transmission mode selector are necessary 
in the receiver and therefore not more hardware is 
needed. Nevertheless, the digital processing of the 
complete received signal stream still leads to high 
power consumption. In comparison to the synchroniza- 
tion using two identical OFDM symbols and related 
techniques no extensive analogue signal processing 
device is necessary, no reliable reception of two follow- 
ing signals is needed and the transmission rate is not 
decreased, 

[0009] However, an OFDM receiver working 
according to the methods disclosed in WO 96/19056 
and/or WO 96/02990 has a high power consumption, 
since the digital processing of the complete received 
signal stream is necessary to detect the chirp signal. 
Additionally, in the receiver a bit pattern has to be stored 
which corresponds to the decoded chirp signal and the 
comparison of the received signal is performed using a 
set of digital correlators. 

[0010] Therefore, it is the object underlying the 
present invention to provide an improved RF receiver 
that overcomes the disadvantages mentioned above, i. 
e. has a very precise correction of the carrier frequency 
and In case of OFDM receivers also of the symbol tim- 
ing as well as a low power consumption. 
[0011] The RF receiver according to the present 
invention is defined in claim 1, the Inventive methods to 
adjust the carrier frequency and in case of OFDM 
receivers also the symbol timing as well as to lower the 
power consumption are defined in independent claims 
17, 23 and 21, respectively. Preferred embodiments 
thereof are respectively defined in the following sub- 
claims. 

[0012] According to the present invention, a passive 
correlator Is used in order to detect the predetermined 
synchronization burst signal. In this passive correlator 
the incoming predetermined synchronization burst sig- 
nal is compressed to a much shorter signal by delaying 



2 



3 



EP 1 011 234 A1 



4 



each sub-part of the input signal spectrum different 
amounts so that each sub-part an^ives at the output of 
the correlator in the same instant. The pulse compres- 
sion ratio is selected so that a matched filtering of the 
predetermined synchronization burst signal is per- 5 
formed that is a generalization of pulse compression 
which states that given a received signal s(t) and spec- 
trum S(f), the matched filter is that receiver filter which 
maximizes the output signal to noise ratio and has an 
impulse response s(-t) and a frequency response conju- 70 
gate (8(0). 

[0013] According to a preferred embodiment of the 
present invention a surface acoustic wave (SAW) filter 
circuit is implemented in the receiver as matched filter. 
In this unit the received signal is correlated by a SAW is 
matched filter and the output signal of the SAW filter cir- 
cuit Is used for frequency correction as well as for sym- 
bol timing in an OFDM receiver. 

[0014] A SAW device consists of pairs of interdigital 
metallic transducers that are mounted on the surface of 20 
piezoelectric material, such as quartz. One set of trans- 
ducers Is excited with an electric signal that causes a 
surface wave to propagate on the other set of transduc- 
ers. With the proper electric signal and properly 
designed surface acoustic waves, e. g. a LFM (Linear 25 
Frequency Modulated) wave form of the predetermined 
synchronization burst signal is pro-produced. Pulse 
compensation is done in SAW devices in much the 
same manner with one set of transducers exciting sur- 
face waves that are propagated to the other set of trans- 30 
ducers. 

[0015] According to the preferred embodiments of 
the present invention chirp signals are used as prede- 
termined synchronization burst signals for frequency 
adjustment and in OFDM systems also for symbol tim- 35 
ing purposes, since these signals combine merits as 
constant signal amplitude, flat power spectrum, and 
high auto-correlatlon performance and are therefore 
highly appreciated for synchronization techniques. 
[0016] A chirp signal can be referred to as a linear 40 
frequency modulated wave form, because the fre- 
quency changes linearly over the bandwith B across the 
pulse length T, as can be seen in Fig. 5. Therefore, the 
pulse compression ratio of the matched filter is set to 
B • T. Without any additional devices chirp signals can 45 
be generated as suitable burst signals using the inverse 
fast Fourrler transformation (IFFT) function within the 
orthogonal frequency division multiplex (OFDM) modu- 
lator of a common OFDM transmitter. 
[0017] Using chirp signals and passive correlators, 50 
such as a SAW device, a much better auto-correlation 
characteristic, e. g. lower side lobes, can be achieved In 
comparison with the filtered pseudo noise sequence. 
[0018] Furthermore, using a passive device In the 
IF or AF stage to detect the Incoming synchronization ss 
burst offers the advantage that the digital circuits in the 
receiver may completely hold their operation (In a sleep- 
ing mode) to save power. After indication of an incoming 



synchronization burst the digital circuits In the receiver 
can be switched on to start operation. 
[0019] In addition, the transmitter side of an OFDM 
system does not need a code generator for pseudo 
noise code generation, since an appropriate chirp sig- 
nal can be generated with a special binary data input 
sequence within the transmitter. 
[0020] Furtheron, SAW devices can be designed 
that can handle not only RF signals (that are available 
after the first down-converter stage and before the dig- 
ital stage in the receiver), but that can handle the incom- 
ing signals directly or after an amplification or that can 
handle the signals available after the RF stage of the 
receiver. In this case, not only the digital circuits in the 
receiver can completely hold their operation in sleeping 
mode, but nearly the whole receiver or in fact the whole 
receiver apart from the SAW chirp filter circuit. In fact 
also within the SAW filter circuit only the passive SAW 
device itself is needed to detect the incoming chirp sig- 
nal with the help of the implemented corresponding 
fixed code and therefore all other devices can be 
switched off, since a very sharp peak is produced that 
can be tal<en to switch on the power for all other 
devices. Of cource, a circuit to switch on the power sup- 
ply needs to be waked up or on hold so that a switching 
on of the power supply can be performed. 
[0021] The special SAW chirp filter that is needed in 
the receiver has a small size and can be produced at 
low cost so thatbesides the possibility to lower the 
power consumption a very good synchronization signal 
detection due to the high correlation gain and therewith 
the synchronizafion of the carrier frequency and in case 
of OFDM systems the simultaneous synchronization of 
the symbol time is achieved with very simple means that 
can be easily implemented. 

[0022] The term chirp signal is used throughout this 
description not only for Ideal chirp signals, but also for 
chirp signals that are generated digitally, that are sam- 
pled or that include distortions because they are trans- 
mitted via a wireless channel. 

[0023] The present invention will be better under- 
stood from the following detailed description of exem- 
plary embodiments thereof taken In conjunction with the 
accompanying drawings, wherein 

Fig. 1 shows an OFDM transmitter-receiver-block 
according to the present invention; 

Fig. 2 shows a single SAW chirp filter circuit for 
symbol timing and frequency adjustment 
according to a first preferred embodiment of 
the present invention; 

Fig. 3 shows a double SAW chirp filter circuit for 
symbol timing and frequency adjustment 
according to a second prefenred embodiment 
of the present invention; 

Fig. 4 shows a circuit for fine frequency adjustment 
to be used in the double SAW chirp filter cir- 
cuit shown in Fig. 3; and 
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Fig. 5 shows the signal characteristics of a chirp 
signal. 

[0024] Fig. 1 shows as an example an OFDIVI trans- 
mitter-receiver-block according to the present Invention. 
As mentioned above, according to thepreferred embod- 
iments of the present invention a chirp signal is trans- 
mitted from the transmitter as a synchronization signal 
that is received by the receiver, i, e. the passive correla- 
tion circuit of the receiver to be used to adjust the carrier 
frequency and the symbol timing as well as to control 
the power supply. 

[0025] The transmitter shown in Fig. 1 consists of 
the common OFDM transmitter stages 1 . which produce 
a frame signal 2 containing data, control signals, and a 
sequence for chirp generation. Such frames 2 are fed to 
an OFDM modulator 3 the output signal of which gets 
up-converted to an AF signal by a first up-converter 
stage 4. The AF signal gets again up-converted by a n. 
up-converter stage 5 before the output signal of said n. 
up-converter stage is applied to the antenna 7 of the 
transmitter via a RF stage 6. 

[0026] In order to transmit an appropriate chirp sig- 
nal via the antenna 7. a special binary data input 
sequence, i. e. the sequence for chirp signal generation, 
is necessary. This sequence can be found by backward 
calculation of the signal In the transmitter path. Once 
this has been done by an OFDM demodulation, includ- 
ing fast Fourrier transformation (FFT) and other signal 
processing stages, with a chirp signal which is appropri- 
ate for auto-correlation, the derived special binary data 
input sequence Is stored within the OFDM transmitter 
stages 1 so that the appropriate chirp signal can be eas- 
ily generated during transmission. 
[0027] The sequence for chirp signal generation is 
then fed into the common OFDM transmitter path as 
depicted In Fig, 1 and explained above to perform a syn- 
chronization. The OFDM modulator which includes the 
inverse fast Fourrier transformation (IFFT) transforms 
the sequence for chirp signal generation which is proc- 
essed by the previous OFDM transmitter stages 1, e. g. 
by a coder/interleaver. into a chirp signal. After the con- 
ventional signal transmission using up-conversion and 
the RF stage of the transmitter, the signal enters the 
receiver. 

[0028] The receiver consists of the common 
receiver path including an antenna 8 that Is connected 
to a RF stage 9 (containing e. g. filters, amplifiers and 
switches), the output signal of which gets down-con- 
verted to an IF signal by a first down-converter stage 1 0. 
Thereafter, the IF signal gets further down-converted 
with a n. down-converter stage 1 1 before being digitized 
with an A/D converter 1 2. Thereafter, the digital signal is 
applied to a frequency adjustment circuit 13 before an 
OFDM demodulator 14 performs the demodulation so 
that the following OFDM receiver stages 15 can process 
the demodulated signal. 

[0029] The receiver according to the present inven- 



tion further comprises a SAW chirp filter circuit 16 that 
receives the IF signal after the first down-converter 
stage 10 or the RF signal that can be obtained after the 
RF stage 9 or even the incoming signal from the 

5 antenna 8 that can either be amplified with an amplifier 
18 or obtained directly from the antenna 8. 
[0030] The SAW chirp filter circuit 16 is used to pro- 
vide a control signal for the frequency adjustment circuit 
13, a control signal for the OFDM demodulator 14 used 

10 for symbol timing and also a control signal for a power 
control/power supply circuit 17 that can set att parts of 
the receiver into sleeping mode, i. e. switch off their 
power, that don't have to be used for detection of the 
chirp signal and that can also activate these parts in 

15 case a chirp was received. 

[0031] In case the SAW chirp filter circuit receives 
the IF signal that is output from the first down-converter 
stage 10, as indicated with a solid line in Fig. 1, the 
power control/power supply circuit 17 can switch off the 

20 OFDM receiver stages 15, the OFDM demodulator 14, 
the frequency adjustment circuit 13, the A/D converter 
12 and the n. down-converter stage 11 (including a 
mixed and an amplifier), as it is indicated by a dash two 
dot line in Fig. 1 . If on the other hand the SAW chirp filter 

25 circuit 16 receives the RF signal from the RF stage 9 
also the first down-converter stage 1 0 can be switched 
off by the power control/power supply circuit 17. Fur- 
theron, also the RF stage 9 can be switched off in case 
the SAW chirp filter circuit 16 receives the RF signal 

30 directly or via the amplifier 18 from the antenna 8. 

[0032] In a preferred embodiment the passive SAW 
filter Is integrated together with active high frequency 
devices on an active piezoelectric semiconductor, e. g. 
GaAs which is a very good material to be used for active 

35 circuit parts of wireless home networks that work with 
very high frequency bands as 5 to 6 GHz. The SAW 
chirp filter circuit generates signals for power control, e. 
g. wake up from a sleep modus., symbol timing and car- 
rier frequency adjustments using appropriate signal 

40 processing techniques. 

[0033] Fig. 2 shows a single SAW chirp filter circuit 
for symbol time and frequency adjustment as a first pre- 
ferred embodiment of the passive correlator according 
to the present invention. The received single chirp is 

45 detecting using a SAW chirp filter as passive correlator. 
This chirp signal can be an up-chirp signal as shown in 
Fig. 5 or a down-chirp signal that starts with the high fre- 
quency and after the chirp duration T ends with the low 
frequency. Fig. 2 shows an up-chirp signal as received 

50 signal with increasing frequency over the time at the 
right hand side of the figure. Assuming the match of the 
received signal with the impulse response of the filter, i. 
e. the incorporated corresponding fixed code of the fil- 
ter, a correlation peak Is generated. This correlation 

55 peak is shown at the output of the SAW chirp filter 1 9 in 
Fig. 2. Using this SAW chirp filter no additional signals 
or power supplies for signal correlation are necessary. 
Additionally, the signal processing is performed in real 
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time and the output signal is characterized by a high 
peak to side lobe ratio. After a appropriate signal trans- 
formation, e. g. square and low pass filtering, with an 
envelop detector 20 an envelop signal is generated that 
is shown in Fig. 2 at the • output of the envelop detector 
20. The envelop signal gets differentiated, e. g. meas- 
ured at the threshold point, and the difTerentiated 
envelop signal is used for frequency adjustment. Addi- 
tionally, the envelop signal gets detected by a threshold 
detector 22 to provide the control signals for symbol tim- 
ing and power control. 

[0034] Fig. 3 shows as a second preferred embodi- 
ment of the SAW chirp filter circuit 16 a double SAW 
chirp filter circuit for symbol timing and frequency 
adjustment. This circuit can also output a control signal 
for the power control power supply 17 as the circuit 
described in connection with Fig. 2. 
[0035] In this case, the received signal contains a 
superimposed up-chirp- and down-chirp-signal, as it is 
shown at the right hand side of Fig. 3. Both signals are 
independently received by a SAW up-chirp-filter 23 and 
a SAW down-chirp-filter 24. Both filters are working in a 
parallel fashion and basically similar to the SAW chirp 
filter 19 that can either detect an up-chirp- or a down- 
chirp-signal and detects an up-chirp signal in the first 
preferred embodiment described in connection with fig- 
ure 2. For temperature stability reasons both filters are 
preferably assembled on a single substrate. 
[0036] The SAW up-chirp-filter 23 and the SAW 
down-chirp-filter 24 both output a respective correlation 
signal that contains a correlation peak which is indi- 
cated in Fig. 3 only for the SAW up-chirp-filter 23 in case 
the received signal matches the fixed code imple- 
mented in the respective filter. The correlation signal of 
the SAW up-chirp-filter 23 is input to an envelop detec- 
tor 25 and the correlafion signal of the SAW down-chirp- 
filter 24 is input to an envelop detector 26. Both envelop 
signals are indicated in Fig. 3. 

[0037] On basis of both envelop signals a fine syn- 
chronization circuit 27 outputs a control signal for fine 
frequency adjustment to the frequency adjustment cir- 
cuit 13. 

[0038] Furtheron, the input of a threshold detector 
28 is connected to the envelop detector 25 and the input 
of a threshold detector 29 is connected to the output of 
the envelop detector 26. As indicated in Fig. 3, a fime 
comparator 30 outputs a control signal for coarse sym- 
bol timing to the OFDM demodulator 14 on basis of the 
time difference in between the occurrence of both 
thresholds. 

[0039] The time difference between the detected 
up-chirp- and down-chirp-signals is a function of the fre- 
quency of said receiver frequency and transmitter 
(center) frequency. As closer the correlation peaks are 
together, the better is the matching of both frequencies. 
The occurrence time of the peaks depends from the 
sign (positive or negative) of the offset, e. g. if the trans- 
mitter frequency is lower than the receiver frequency the 



first peak is generated by the up-chirp-filter and the sec- 
ond peak is generated by the down-chirp-filter and in 
the reverse way, if the transmitter frequency is higher 
than the receiver frequency, the first peak is generated 

5 by the down-chirp-filter and the second peak is gener- 
ated by the up-chirp-fitter. Both peaks get together 
when both frequencies are (technically) the same. Fol- 
lowing this way. a coarse symbol timing and frequency 
adjustment can be achieved when both signals are 

to close together. The necessary control signals for the 
frequency adjustment stage 13 are delivered by the 
threshold detectors 28 and 29 and the time comparator 
30 on basis of the time difference in between the occur- 
rence of both thresholds and the order of the occur- 

15 rence of both thresholds that indicates a positive or 
negative offset. 

[0040] Fig. 4 shows a performed embodiment of the 
fine synchronization circuit 27 shown in Fig. 3. The 
envelop signal output by the envelop detector 25 is input 

20 to a differentiation circuit 32 and the output signal of the 
envelop detector 26 is input to a differentiation circuit 
31. The respectively differentiated correlation signals, e. 
g. at the threshold, are used for fine frequency adjust- 
ment via a comparator 33 that compares both differenti- 

25 ated correlation signals and outputs the control signal 
for fine frequency adjustment, as it is also shown in Fig. 
3. 

[0041] The difference between both differentiated 
correlafion signals is a function of the frequency offset 

30 between receiver and transmitter frequency. The sig- 
nals caused by up- and down-chirp-processing (differ- 
entiation of the correlation signals) have a opposite 
characteristic (magnitude versus frequency offset), e. g. 
if the transmitter frequency is lower than the receiver 

35 frequency, the signal magnitude caused by the up- 
chirp-signal is larger and the signal magnitude caused 
by the down-chirp-signal is lower and in the reverse way, 
if the transmitter frequency is higher than the receiver 
frequency, the signal magnitude caused by the up- 

40 chirp-signal is lower and the signal magnitude caused 
by the down-chirp-signal is larger. The intersection of 
the curves marks the point where both frequencies are 
(technically) the same, as it is indicated in Fig. 4. 
[0042] This differential approach offers a fine fre- 

45 quency adjustment over a higher frequency offset range 
than the method described in connection with Fig. 2. 
[0043] Of course, the invention cannot only be 
applied to OFDM systems, as described above, but also 
to all RF systems to perform a carrier frequency adjust- 

50 ment and to implement a sleeping mode into the 
receiver so that high power consumption only exists In 
case an appropriate RF signal is received. With appro- 
priate SAW filters or other passive correlators also a 
detection In typical high frequency RF bands is possi- 

55 ble, i. e. a direct detection of the synchronization signal 
without necessary down-conversion, so that also the 
down-conversion stages and the RF stage of the 
receiver can be set into sleeping mode. 
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[0044] Especially in OFDM transmitters no addi- 
tional code generator is necessary, since the chirp sig- 
nal can be generated very easily on basis of a special 
binary sequence for chirp generation. 

Claims 

1. RF receiver, comprising an antenna (8) to receive a 
RF signal that includes at least one predetermined 
synchronization burst signal, characterized by at 
least one passive correlator (19; 23, 24) each of 
which receives the output signal of said antenna 
(8), includes a fixed code of one of said predeter- 
mind burst signals and outputs a respective correla- 
tion peak every time the corresponding 
predetermined synchronization burst signal is 
received to perform a carrier frequency adjustment 
and/or symbol timing and/or power control within 
the RF receiver. 

2. RF receiver according to claim 1 , characterized by 
a RF stage (9) that is connected to said antenna (8) 
and outputs a RF signal to said passive correlator 
(19; 23, 24) so that said passive correlator (19; 23, 
24) receives said output signal of said antenna (8) 
via said RF stage (9). 

3. RF receiver according to claim 2, characterized by 
a first down-converter stage (10) that is connected 
to said antenna (8) via said RF stage (9) and out- 
puts an IF signal to said passive correlator (19; 23, 
24) so that said passive correlator (19; 23, 24) 
receives said output signal of said antenna (8) via 
said RF stage (9) and said first down-converter 
stage (10). 

4. RF receiver according to anyone of claims 1 to 3, 
characterized in that said at least one passive cor- 
relator (19; 23, 24) is a surface acoustic wave filter. 

5. RF receiver according to anyone of claims 1 to 4, 
characterized by at least one envelop detector 
(20; 25, 26) that Is respectively connected to one of 
said passive correlators (19; 23, 24) to generate an 
envelop signal of the correlation signal output by 
the corresponding passive correlator (19; 23. 24). 

6. RF receiver according to claim 5, characterized by 
at least one differentiation circuit (21 ; 31 , 32) that is 
respectively connected to one of said envelop 
detectors (20; 25. 26) to generate a differentiated 
signal of the envelop signal output by the corre- 
sponding envelop detector (20; 25, 26) to be input 
to a frequency adjustment circuit (13) as a control 
signal for adjustment of the carrier frequency. 

7. RF receiver according to claim 5 or 6, character- 
ized by a comparator circuit (33) connected to two 



differentiation circuits (31, 32) that are respectively 
connected to one envelop detector (25, 26) to gen- 
erate a fine frequency adjustment signal to be input 
to a frequency adjustment circuit (13) as a control 
5 signal for fine adjustment of the carrier frequency. 

8. RF receiver according to anyone of claims 5 to 7, 
characterized by at least one threshold detector 
(22; 28, 29) that is respectively connected to one of 

10 said envelop detectors (20; 25, 26) to generate a 
threshold signal of the envelop signal output by the 
corresponding envelop detector (20; 25, 26) that 
indicates the point of time at which the envelop sig- 
nal is larger than a predetermined threshold. 

15 

9. RF receiver according to claim 8, characterized in 
that said threshold signal is input to a power con- 
trol/power supply circuit (17) as a control signal for 
switching on predetermined processing stages. 

20 

10. RF receiver according to claim 9. characterized in 
that said predetermined processing stages include 
all processing stages that are in the signal path of 
the received signal after the received signal has 

25 been converted to an IF signal. 

11. RF receiver according to claim 10, characterized 
in that said predetermined processing stages 
Include the first down-converter stage (10). 

30 

12. RF receiver according to claim 1 0 or 1 1 , character- 
ized in that said predetermined processing stages 
include the RF stage (9). 

35 13. RF receiver according to anyone of claims 8 to 12, 
characterized in that said threshold signal is 
applied to an OFDM demodulator (14) as a control 
signal for symbol timing. 

40 14. RF receiver according to anyone of claims 8 to 13, 
characterized in that said threshold signals of two 
threshold detectors (28, 29) are applied to a time 
comparator (30) that outputs a signal indicating the 
time difference of the occurence of the respective 

45 points of time at which the respective envelop sig- 
nals are larger than a predetermined threshold to 
an OFDM demodulator (14) as a control signal for 
symbol timing. 

50 15. RF receiver according to anyone of claims 8 to 14, 
characterized in that said threshold signals of two 
threshold detectors (28, 29) are applied to a time 
comparator (30) that outputs a signal indicating the 
time difference of the occurence of the respective 

55 points of time at which the respective envelop sig- 
nals have a level above a predetermined threshold 
to a frequency adjustment circuit (13) as a control 
signal for adjustment of the carrier frequency. 
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16. RF receiver according to anyone of claims 1 to 15, 
characterized in that said predetermined burst 
signal is a chirp signal. 

17. Method to perform a frequency adjustment of a RF 
receiver to a RF signal that includes at least one 
predetermined synchronization burst signal, char- 
acterized by the following steps: 

detecting a respective predetermined synchro- 
nization burst signal in the received RF signal 
with a passive correlator (19: 23, 24) that 
includes the corresponding fixed code of one of 
the predetermined synchronization burst sig- 
nals and outputs a respective correlation peak 
every time the corresponding predetermined 
synchronization burst signal is received, and 
adjusting the frequency of the RF receiver 
based on the respective correlation signal/s. 

18. Method according to claim 17, characterized by 
the following steps: 

detecting an envelop signal of said respective 
correlation signal, and 

differentiating said envelop signal to obtain a 
control signal for frequency adjustment. 

19. Method according to claim 17 or 18, characterized 
by the following steps: 

detecting respective envelop signals of said 
respective correlation signals, 
differentiating said envelop signals, and 
comparing said envelop signals to obtain a 
control signal for frequency adjustment. 

20. Method according to claim 17 or 18. characterized 

by the following steps: 

detecting respective envelop signals of said 
respective correlation signals, 
detecting when said envelop signals have a 
level above a predetermined threshold, and 
generating a signal indicating the time differ- 
ence of the occurance of the respective points 
of time at which the respective envelop signals 
have a level above said predetermined thresh- 
old to obtain a control signal for frequency 
adjustment. 

21. Method to perform a power control in a RF receiver 
that receives a RF signal that includes at least one 
predetermined synchronization burst signal, char- 
acterized by the following steps: 

detecting a respective predetermined synchro- 
nization burst signal in the received RF signal 
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with a passive correlator (19; 23, 24) that 
includes the corresponding fixed code of one of 
the predetermined synchronization burst sig- 
nals and outputs a respective correlation peak 
every time the corresponding predetermined 
synchronization burst signal is received, and 
outputting a control signal for supplying all 
parts of the RF receiver not needed during 
detection of said respective predetermined 
synchronization burst signal with power based 
on the respective correlation signal/s. 

22. Method according to claim 21. characterized by 
the following steps: 

detecting an envelop signal of said respective 
correlation signal, and 

detecting when said envelop signals have a 
level above a predetermined threshold to 
obtain said control signal for power supply. 

23. Method to perform a symbol timing of an OFDM RF 
receiver to a OFDM RF signal that includes at least 
one predetermined synchronization burst signal, 
characterized by the following steps: 

detecting a respective predetermined synchro- 
nization burst signal in the received OFDM RF 
signal with a passive correlator (1 9; 23, 24) that 
includes the corresponding fixed code of one of 
the predetermined synchronization burst sig- 
nals and outputs a respective correlation peak 
every time the corresponding predetermined 
synchronization burst signal is received, and 
outputting a control signal for symbol timing of 
the OFDM RF receiver based on the respective 
correlation signal/s. 



24. Method according to claim 23, 
the following steps: 



characterized by 



detecting an envelop signal of said respective 
correlation signal, and 

detecting when said envelop signals have a 
level above a predetermined threshold to 
obtain said control signal for symbol timing. 

25. Method according to claim 23, characterized by 

the following steps: 

detecting respective envelop signals of said 
respective correlation signals, 
detecting when said envelop signals have a 
level above a predetermined threshold, and 
generating a signal indicating the time differ- 
ence of the occurance of the respective points 
of time at which the respective envelop signals 
have a level above said predetermined thresh- 
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old to obtain a control signal for symbol timing. 

26. Method according to anyone of claims 17 to 25, 
characterized in that said respective predeter- 
mined synchronization burst signal is detected 5 
direct from the RF signal received by an antenna 
(8). 

27. Method according to anyone of claims 17 to 25, 
characterized in that said respective predeter- io 
mined synchronization burst signal is detected from 

an amplified RF signal received by an antenna (8) 
via an amplifier (18). 

28. Method according to anyone of claims 17 to 25, is 
characterized in that said respective predeter- 
mined synchronization burst signal is detected from 

a RF signal received by an antenna (8) via a RF 
stage (9). 

20 

29. Method according to claim 28, characterized in 
that said respective predetermined synchronization 
burst signal is detected from a IF signal that is 
obtained by down-conversion of said RF signal 
received by an antenna (8) via a RF stage (9). 25 

30. Method according to anyone of claims 17 to 29, 
characterized in that said respective predeter- 
mined synchronization burst signal has a flat power 
spectrum and/or a high auto-correlation perform- 30 
ance and/or a constant signal amplitude. 

31. Method according to anyone of claims 17 to 30, 
characterized in that said respective predeter- 
mined synchronization burst signal is an up-chirp 35 
signal, a down-chirp signal or a superimposed up- 
chirp and down-chirp signal. 
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